In two previous papers (1, 2) we have reported upon the presence in B. proteus X:-19 and in Mexican Rickettsiae of a soluble specific substance common to both organisms and responsible for the agglutination of B. proteus X-19 in the Well-Felix reaction.
patients. The same filtrates, when heated at 55°C. with 0.5 per cent NaOH for a few minutes, lost almost entirely their power of reacting with anti-Proteus X-19 sera, though retaining that of reacting with typhus serum. He also found that by heating B. proteus X-19 with 5 per cent antiformin or 1 per cent NaOH for 2 hours he could obtain extracts which precipitated with the serum of typhus patients, but not with the homologous serum. He explains this fact by considering the Proteus X-19 extracts as containing two receptors: the chief, or alkali-labile receptor being responsible for the "O" agglutination of B. proteus X-19 in antiProteus serum, but playing no r61e in the Weil-Felix reaction; and a second, or alkali-stable receptor responsible for the Well-Felix reaction, but having only a minor or minimal part in the reaction with anti-Proteus serum. White did not succeed in isolating such receptors.
T h e antigen c o m m o n t o Rickettsiae a n d B. proteus X-19 we shall refer to as t h e " X factor," a n d t h e antigen reacting only with Proteus X':19 a n t i s e r u m as t h e " P f a c t o r . " are washed in saline and centrifuged to remove impurities from the medium, then re.suspended in a small volume of water and mixed with four volumes of a 6.25 per cent solution of antfformin, which gives a final concentration of 5 per cent in the mixture. This is shaken for 15 to 30 minutes at room temperature, and acetic acid immediately added until a precipitate forms. Mter centrffugation, the supernatant fluid is dialyzed for 48 to 72 hours. The dialyzed material (about 1 liter per 50 Kolle flasks) is then concentrated to about one-fifth of its volume by evaporation in the boiling water bath under the electric fan. The concentrated material is treated with one and a half volumes of cooled alcohol and left overnight in the refrigerator. The precipitate thus obtained contains the X factor, which can be further purified by alcohol fractionation. To the alcoholic supernatant, after removing the X-containing substance, is added an excess of alcohol and some sodium acetate solution, until a new, heavy precipitate forms. This precipitate contains most of the P factor.
The purification of the X factor is carried out by fractionation with alcohol. This is done by addition of alcohol until a precipitate is obtained. The precipitate is removed by centrifuging. More alcohol is added to the supernatant until a new precipitate forms. This again is removed and the process repeated until no more precipitate is obtained. T~e precipitate is selected which gives the highest precipitinogen titre when tested with typhus serum. The purification of each lot of X factor requires different quantities of alcohol, according to the amount of electrolytes present.
The X and P factors both require the presence of electrolytes in order to be precipitated by alcohol, but the P substance has to have an excess of both electrolyte and alcohol.
Further purification of the X and P factors may be carried out by shaking these extracts with chloroform in a manner similar to that recommended by Sevag (6) . The shaking of the extracts with chloroform for 24 hours at a time has to be repeated until no more precipitate forms. The chloroform precipitates the protein as a jelly-like substance easily separated by centrffugation.
The final nitrogen content of the X substance was 4 per cent, and that of the P substance 0.9 per cent. Some P factor remaining in the X extracts can be inactivated by heating the extracts at the boiling point in a N/50 concentration of NaOH.
2. Grinding Method.--Agar cultures of B. proteus X-19 were washed in saline, centrifuged, and resuspended in as small a volume as possible. The emulsion was ground for 72 hours in a pyrex tube 20 era. long by 4 cm. in diameter, containing 200, 1/4 inch stainless steel balls. The corked tube was rotated at 280 ~.r.u. in a machine similar to that described by Mak (7). After grinding, the material was washed from the tube with saline and centrifuged at high speed. The bacterial extract was submitted to chloroform purification until no more precipitate formed. Successively increasing volumes of alcohol were added to the fluid, and those fractions containing the X and P substances in the greatest concentration were detected by means of precipitation tests with typhus and anti-Proteus sera. The X factor was precipitated by addition of up to three volumes of alcohol. The precipitation of the P factor required a considerably larger proportion of alcohol.
3. Similar extracts were prepared by tryptic digestion and by freezing and thawing of agar cultures of B. proteus X-19. Table I shows the results of precipitation tests with t y p h u s and anti-Proteus sera and X and P factors obtained b y the antiformin method. Similar results were obtained with extracts prepared b y grinding and b y freezing and thawing B. proteus X-19. T h e extracts used as X factor still contained some P factor; but the P extracts were serologicaily pure.
EXPERY~NTAL
As is seen in Table I , the X factor reacts with both typhus and anti-Proteus sera, while the P factor reacts only with anti-Proteus s e r u m .
The results of our own experiments confirm iri principle the presence in crude Proteus X-19 extracts of two types of receptors. They differ from those of White in that we found that treating with alkali did not inactivate the X factor in regard to its reaction with anti-Proteus serum. In our hands, boiling for 1 hour in ~r/50 NaOH destroyed the P factor completely, while the X factor retained its activity toward both typhus and anti-Proteus sera. Table II illustrates the results obtained b y heating X and P factors diluted to 1/2,000 and adding enough NaOH to make a N/50 concentration.
Precipitation of Typhus and Anti-Proteus Sera with X and P Receptors

Sera
Anti-Proteus
In order to compare our results with those of White, we treated our X factor with 1 per cent NaOH at different temperatures and for different periods of time. We found that heating 1/1,000 dilutions of X factor at 55°C. for 2 hours did not destroy its activity toward anti-Proteus serum, and after such X substance, in alkali, had been submitted to autoclaving at 15 pounds for 30 minutes, it was still possible to detect precipitinogen for the homologous serum.
We have not been able to obtain powerful extracts by following White's techniques. These had very low titres compared with our own extracts, but although weak they showed precipitating power for anti-Proteus serum.
The differences so far described between X and P factors can be further substantiated by the results of the absorption of precipifins from typhus and anti-Proteus sera, with pure X and P factors. As is shown in Table IIi , typhus serum and anti-Proteus serum were ab- sorbed with P and X factors, the latter after purification with alkali, and controls absorbed with whole X-19 extracts. From these experiments it appears that two soluble specific substances can be isolated from B. proteus X-19, one of which is stable on heating in alkaline reaction and precipitates antityphus and antiProteus sera. The second substance is alkali-labile and precipitates exclusively with anti-Proteus serum.
When anti-Proteus serum is absorbed with X factor, the serum retains its power of precipitating with P substance and agglutinates B. proteus X-19, without appreciable change in titre. As was shown in a former paper, the absorbed anti-Proteus serum loses its property of agglutinating Rickettsia suspensions. The absorption of anti-Proteus serum with P reduces in a considerable proportion its agglutinating titre for B. proteus X~-19, but there remain precipitins for the X factor. Antityphus serum is not influenced by P.
Anti-P?oteus serum absorbed with whole X~-19 extracts loses its agglutinins for B. proteus X-19, as well as precipitins for the isolated substances. The effect of the whole extracts on typhus serum is identical with that of the isolated X factor.
SU~r~ARY AND CONcLUsIONS
Two substances differing in immunological behavior as well as in certain chemical properties have been isolated from soluble extracts of B. proteus X-19. Both substances appear to be polysaccharides.
The first substance is predpitated from X-19 crude extracts by a relatively low percentage of alcohol and electrolytes (from one to two and a half volumes of alcohol). When purified as far as possible, it gives a negative biuret reaction, a positive Molish and has a nitrogen content of 4 per cent. This material, which we call X factor, has the immunological properties of the common antigenic factor in Proteus X~-19 and typhus Rickettsiae, described elsewhere. It has the property of precipitating with typhus serum as well as anti-Proteus serum, even after treatment with hot alkali.
The second substance we call P factor, suggesting a material which is proper to Proteus X-19 and has nothing to do with the Well-Felix reaction. It is obtained from the crude extracts of B. proteus X-19 by treating the fluids from which the X factor has been removed with an excess of alcohol (seven to ten volumes, according to electrolytes in solution). The purified material shows a nitrogen content of a little less than 1 per cent, gives a negative biuret and a positive Molish reaction. The P factorproduces precipitates with anti-Proteus serum in considerable dilution, but has no effect on typhus serum. It is quickly destroyed on treating with alkali, a fact in accordance with the results already cited, which were obtained by White with whole extracts of B. proteus X-19.
The duality of the X-19 extracts seems to be explained by the isolation of two immunologicaily different factors; one which is alkali-labile
